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Introduction

The importance of the forward detectors { 3.0 < | 7 | < 6.0) in hadron collider detectors 1s
not often stressed. In this note we show that the missing energy (E) resolution for a particular
process is considerably improved by the addition of forward detectors. The process we have chosen

to investigate is:

9%,).

(1)

pp — Higgs(800 GeV) — Z°Z° — (q@)(vT,77) — (q@)(p*vr, p 7r) — (et jeta Yt O, 77w

The final state that we detect consists of 2 jets, 2 charged pions, 4 gammas, and missing Er
(E:) due to the two neutrinos. This decay mode of the Z puts stringent requirements on the EM
calorimeter segmentation[l}, because one needs to reconstruct the 7° mass. Thus, designers of the
SDC shower maximum (SM) detector might consider efficient detection of this process to be a
design requirement.

The search for the Standard Model Higgs divides into three mass regions (low, intermediate,
and high). The high mass region is from 180 < Myjzgs < 800 GeV. The primary detectable decay
mode of the Higgs in the heavy mass region is through the mode Z°Z°. In turn, the most easily

detected mode is when both Z° decay into lepton pairs. The cross section is small, see Fig. 1 (~



4 pb), and when this is combined with the small branching ratio into lepton pairs (0.0011) the
number of events in a $SC year is small. The small number of events at the higher end of the mass
region is made even more difficult by the large width of the Higgs (I' = 1.4, 30, 269 GeV for Higgs
of mass 200, 400 and 800 GeV). This problem has been investigated in the SDC Technical Design
Report [2], and the results are given in Fig. 2. When geometric acceptance and detection efficiency
are included the number of events is approximately 12/SSC year for a Higgs mass of 800 GeV.

The mode studied in this paper has about the same branching ratio as the standard lepton
mode. Qur purpose is to explore which properties of the detector are needed to see the signal.
These properties include the angular range of the detector (7 region) and the granularity of the
shower maximum {SM) detector. Other features which were studied so as to assess sensitivity of
the process to them are hermiticity (cracks), noise and threshold, granularity of EM and HAD
cells, e/h, and number of overlapped minimum bias events. We have not considered the question of
separating the signal from the background. However, we have studied the complete event including
background neutrinos from the heavy quark jets.

Generation of events

We use ISAJET version 6.43 to generate events of the type shown in Eq. 1. We have used the
program SSCSIM (3114119 6 produce histograms and LEGO plots. The signature for these events
will be a “boosted” Z. This high P+ Z will then appear as either two jets from ¢ and §, or as high
Pt #° and 7% forming 2 low mass p clusters along with a large F. from the two neutrinos. The
reconstruction of the transverse mass for the Z° proceeds in steps. We first find 2 gammas and
reconstruct a 7%, Then we find the other 2 high P gammas and again reconstruct a 7%, Next one
combines the #° with a high Pt «+ to form a p*. Similarily the other 7° is matched with a 7~

to form a p~. Clearly, in order to reconstruct this decay mode the 2 photons must be resolved in



the SM strip detector. The gamma pair invariant mass must be consistent with a 70, In order to
identify the boosted Z, the transverse mass must be reconstructed.

We define a vector P to be the sum:

—

B(p) = P(p™) + B(p"). (2)

This vector represents the charged and neutral high Pt particles in the event. The square of the

transverse mass of the Z° is then:
M2 = M2(p) + 2(E1(p)E1(¥) - Br(p) - Fr(v)). (3)

The transverse neutrino energy is determined in the standard way by summing the energy in the
LEGO plot:
n .
Er(v) =Er = - > _Efy (4)
i=1
where fi; is a unit vector perpendicular to the beam axis and pointing to center of the ith calorimeter
tower. The transverse Z° mass distribution as generated by ISAJET is shown in Fig. 3.
Kinematics
In this section we indicate some of the kinematic features of the decay. In Fig. 4 we show the
Pr, 5, and rapidity (y) distribution of the Higgs. The dip in the center of the distribution occurs
because of the heavy mass of the Higgs. Figure 5 shows the P and 5 distributions for the YAR
The Pr’s for the 7, p, v, 7, and 7 are given in Fig. 6. As we continue down the decay chain the
expected reduction in P is observed. When the Higgs mass is heavy, the produced Z%s have a
large Lorentz hoost, and the decay products (7’s} will frequently be close to each other (see Fig.
7).
Fig. 8a gives the angular separation of the two gammas from each other. The angular separation

as a function of 7 is given in Fig. 8b. The average opening angle between the two gammas is 14



mrad and the radial distance to the barrel shower maximum detector is about 2.1 m. This means
that SM strip widths of roughly 2.9 cm or less, on the scale of the Moliére radius (1.23 cm in Pb),
are required to separate the 2 photons. Note that the SDC design has SM strips of size 1.25 ecm
which is clearly near to the appropriate size.
x° Reconstruction

We calculate the mass of the 7° using the two photons. If smearing is assumed, then we smear
the vertex of the 7% (A r = 0.25 cm, A ¢ = 0.001 rad for the central region, A z = 0.25 cm, Ag=
0.001 rad elsewhere). Next we find the direction of both of the y’s. We then take the average of the
gamma positions as the direction of the #°. Then we determine the energy of the 7°. The #° energy
is obtained by using all the energy in a cone of radius R, = VIAD? + (Ad)? = 0.1 in 75 -¢ space.
This cone is taken to be centered on the average position given by the shower maximum detector.
We must use a single cone because of the overlapping energy distributions of the two gammas. If
the cone size is too small, not all the energy from both gammas will be included. Clearly, if the cone
size is too large there will be additional energy from underlying and overlapping min-bias events.
We have determined the optimum cone size by looking at the transverse Z° mass distribution. In
Fig. 9a we show the x° mass using the normal cell size of the EM calorimeter, and in Fig. 9b we
show the 7° mass using the cell size of the shower maximum detector (An = A¢ = 0.00625). It is
clear that one can not determine the existence of the #° without the shower-max detector.
Rho Reconstruction

We do not consider problems related to tracking and take the charged pion track information
directly from ISAJET. The mass of the p is determined from the momentum of the charged = and
the #° (the mass cut of 100 MeV to 180 MeV is shown in Fig 9a and b). In Fig. 10a we show

the mass of the p when we use a cell size corresponding to the of the EM calorimeter (An = A¢
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= 0.05). In Fig. 10b the p mass reconstructed using the cell size of the shower maximum detector
(An = A¢ = 0.00625) is shown. Note that ISAJET generates a p of zero intrinsic width. The p
peak seen in Fig. 10a is badly degraded without the SM detector. Obviously, the reconstruction
algorithm needs to avail itself of the fine granularity afforded by the SM detector.
Missing Ep

The principal source of K in these events is the energy from the two neutrinos (v, and 7).
Other sources, primarily from jets, are muons and other neutrinos. We correct for the energy taken
off by muons by obtaining their momentum from ISAJET and adding it to the hadronic energy
in the calorimeter. The neutrinos from the 7 decays each contribute of the order of 60 GeV per
event, which accounts for 80% of the Er. In Fig. 11 we show three ¥, distributions, the first is
from ISAJET, the second is for a detector that extends out to 7 = 5 which has all options off (see
section on real detectors), and the third figure is for the same detector but with all options on.

In order to quantify how well the E; is measured we define the variable S, :

Suy = /(Bx — Ex(9))? + (By — Ey(»))? (5)

The distribution of S, is given in Fig. 12a. We fit this distribution using a Gaussian and charac-
terize the resolution of the F. by the sigma of the Gaussian (Smet). Another way of seeing the Fr
resolution is from a scatter plot (Fig. 12b) of the measured Er versus that obtained from ISAJET.
Z" Transverse Mass

Given the missing E1, we can now reconstruct the Z° transverse mass (using Eq. 3). The result
is shown in Fig. 13 for the case of an ideal detector (all options off) with an EM cell size Ay =
Ag¢ = 0.01. We notice that this distribution is much more Gaussian than that given in Fig. 3. If

we fit to a Gaussian, the resulting mean is 75 GeV with a width of 15.7 GeV.



Method of Comparison

In order to compare the resolution under different conditions, we take the ratio of the recon-
structed distribution to the one generated by ISAJTET. The advantage of the ratio method is that
it is quite stable, has a distribution that is almost Gaussian, and is independent of input widths.
We use as a figure of merit the sigma based on a Gaussian fit in a region that contains 75% of the
events and is centered on the peak. Figure 14 shows the distribution of the transverse Z9 mass
ratio for an ideal detector (all effects turned off) that has EM cell size A = A¢ = 0.01 and which
extends to n = 5. Figure 14 is based on the statistics of 1000 events. The sigma is 10.9 -+ 0.4 %.
Real Detectors

SSCSIM allows many properties of real detector to be simulated and/or turned off. The “all
turned on” option refers to the following conditions; a} uniform solenoidal magnetic field of 1.8 T,
b) longitudinal and transverse shower profiles for both photons and ha.dmns[ﬁ], ¢) energy smearing
(see Table 1) dE = av/E @ bE, d) decay vertex smearing, e) cracks which cover 4.4% of the area
(we refer to this as a 2 em crack), f) noise for each cell is chosen from a Gaussian distribution with
a sigma of 200 MeV, g) threshold cut on each cell of 100 MeV energy and h} nonuniformity of
photon /hadron response of (e/h = 1.25){7]. In Fig. 15 we show Sypt of the detector for an ideal
detector {a) and for a real detector (b). In both cases we have used a detector that has coverage
out to = 5, and “normal” cell size (A = A¢ = 0.05 for EM and Ay = A¢ = 0.10 for HAD).
We see that the sigma increases from 21.5 GeV to 33.2 GeV. The corresponding ratio plots for the
7° transverse mass are given in Fig. 16a and Fig. 16b. The increase in sigma for the ratio is from
11.8% to 14.2%. Unfolding in quadrature, the standard detector then contributes 25.3 GeV to the
missing energy resolution.

We now turn to the elements of the detector dependent contribution. Note that the total



detector contribution to the missing energy is comparable to the “intrinsic” contribution.
11 Coverage

Table 2 gives results for both a complete detector (n coverage to 5.) and one that extends out
to 7 = 3. A “perfect” detector for cell size refers to one that has An = A¢ = 0.01 for the EM
calorimeter and An = A¢ = 0.02 for the Hadron calorimeter. We see, as expected, that the best
resolution is obtained with a complete detector and “perfect” cell size and all options off. We note
that the small cell size helps only when noise and threshold effects are turned off. We see that
for “all effects turned on” there is a considerable improvement in resolution between the complete
detector and the one that extends out to 7 = 3 (14.2% versus 21.4%). The transverse Z° mass
resolution is degraded by a factor of 50% by using only the detector that extends out to = 3.
Cell Size

In Table 2 we consider two possible cell sizes (“perfect” and “normal”). Although with all effects
turned off the F.; resolution is much better for the perfect detector, the real detector performance
is better with a normal cell size than with the very small cell size. The reason is that the noise and
threshold are assumed to be per cell and thus make a much larger contribution with many more
small cells. As indicated in Table 2, the normal cell size is good for the F. resolution. It is not,
however, good for measuring the 7 mass as noted above.
Cracks

The barrel calorimeter is made up of 32 modules placed at a radius of about 2.3 m. The
separation of the modules is designed to be at worst 2 em. This maximum separation results in
4.4% of the energy being lost in the cracks on average. Table 3 shows that if all options are off there
is a large difference between a detector that has a no cracks as compared to one that has a 4 cm

crack. For a detector with perfect cell size, the Er resolution changes from 14.5 GeV to 39.6 GeV,



and the corresponding Z° transverse mass resolution ratio changes from 10.9% to 16.3%. However,
when we consider a normal detector with everything turned on, the K. resolution changes from 30.8
GeV to 40.8 GeV (a factor of 32%), and the corresponding 7° transverse mass resolution changes
from 14.2% to 18.4% (a factor of 30%). Thus a detector with a “large” crack (4 cm), compared
to the detector we plan to build (< 2 cm), still does not make the major contribution to the Er
resolution.
Minimum Bias Events

We next consider the performance of the detector at a luminosity of 10°*/(cm?sec). The results
are given in Table 4. At this higher luminosity the transverse Z° mass resolution will be degraded
by a factor of 23% and the F; resolution by a factor of 48%.
Noise and Threshold

For a normal cell size detector the noise and threshold effects make no difference in the For
resolution. The relevant numbers are given in Table 5. It is interesting to observe that when noise
and threshold are turned on the performance of the detector with standard cell size is not altered.
There is a large change in the ¥y resolution (33.1 GeV to 41.8 GeV) for a detector with very small
cell size.
Nonuniforimity of photon/hadron response

In Table 6. we show the performance of a detector with all options off and photon to hadron
response set equal to 1.25. We see that for the normal cell size the performance is not changed.
Hence the nonuniformity of photon/hadron response of our detector is not a consideration of the
performance with regard to Er resolution.
Conclusions

This study shows that complete 7 coverage out to = 5 is necessary for good E resolution for



the process considered. In particular full coverage (| 7 | < 5) yields Sy, = 33 GeV and coverage
out to {| 7 | < 3) yields a resolution that is 52 GeV. We have also given quantitative estimates
of how both the F. resolution and the transverse Z° mass resolution are degraded by cracks, high
luminosity, and noise and threshold effects. Finally, for this particular process the Shower Maximum

detector is needed to reconstruct the =¥,
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TABLE 1.

Stochastic and constant term coeflicients

for EM and HAD compartments of the SDC calorimeter

9| <15
incident particle Calorimeter a b
¥ EM 13% 1%
¥ HAD 37% 2%
hadron EM 13% 1%
hadron HAD 70% 2%
|n]> 1.5
incident particle Calorimeter a b
v EM 13v/2% 1%
¥ HAD 37% 2%
hadron EM 13v2% 1%
hadron HAD 70% 2%
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TABLE 2.

17} coverage
Smer and Z®  transverse mass  resolution {measured /ISAJET)
7 Options Cell SmeT (GeV) Transverse mass Z2° %
5. Off perfect 14.5 10.9
5. Off normal 21.5 11.9
5. On normal 33.2 14.2
5. On perfect 41.8 16.0
3. Off perfect 47.8 17.0
3. Off normal 47.5 17.4
3. On normal hl.b 21.4
3. On perfect 55.9 22.9
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TABLE 3.

Cracks
SMEr and Z°  transverse mass  resolution (measured/ISAJET)
Cracks Options Cell SmeT (GeV) Transverse mass 7° %
0 off perfect 14.5 10.9
2 cm Off perfect 26.1 131
4 cm Off perfect 39.6 16.3
0 off normal 21.5 11.9
2 cm Off normal 32.2 14.5
4 ¢cm Off normal 42.2 16.5
0 On perfect 39.6 18.0
2 cm On perfect 41.8 20.4
4 cm On perfect 46.0 20.2
0 On normal 30.8 14.2
2 cm On normal 33.2 16.8
4 cm On normal 40.8 18.4
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TABLE 4.

Minimum Bias Events

SMET and Z° transverse mass  resolution (measured /ISAJET)
7 Min Bias Options Cell Smer (GeV) Transverse mass Z° %
5. 0 Off perfect 14.5 10.9
5. 15 Off perfect 23.0 11.7
5. 0 On perfect 41.8 16.0
5. 15 On perfect 62.0 19.6
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TABLE 5.

Threshold and Noise

SMET and Z° transverse mass resolution (measured /ISAJET)
17 Threshold Noise Options Cell SMmeT (GeV) Transverse mass Z° %
5. Off On perfect 33.1 13.9
5. On On perfect 41.8 16.0
5. Off On normal 33.2 13.9
5. On ON normal 33.2 14.2
3. Off On perfect 53.1 19.5
3. On On perfect b5.9 22.9
3. Off On normal 51.8 20.9
3. On On normal hl.5 214
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TABLE 6.

SMET

photon/hadron response (e/h = 1.25)

and Z°

transverse mass

resolution

{measured /ISAJET)

n e/h =125 Options Cell SmeT {(GeV) Transverse mass 2° %
5. Off Ooff perfect 14.5 10.9
5. On Off perfect 20.6 10.2
5. Off Off normal 21.5 11.8
5. On Off normal 23.7 11.7
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Figure 1: Examples of total cross sections at the SSC (fig 2-9 from Ref. 1).

17



Events/2 GeV/SSC Year

Events/75 GeV/SSC Year

BG

60

40

20

12

10

TII]JIII!]III!TIIII'II
- -

40

30

20

10

Events/10 GeV/SSC Year

TI‘[T‘I’]TII Illlllllll]l[:j

1 ] i 0 ! I L 1 ] I

111[1[I|I[llliilllllllll

180 200 220 240 0 300 400 500
Four Lepton Invariant Mass (GeV) . Four Lepton Inveriant Mass {GeV)

8

.
.
—
E
o
-
.
-
pu—
.
—

]lllil]liiTTTlllll[lll ]]'SIT

!]IlllllllllllilllllllllIlLll

Eventa/75 GeY/SSC Year
ta
TTET I TTTT I L] [I rrr I FTITTT I

i i ) S| 1 I 1 1 1 L ] 11 1 1 [ 1 [ | ] I | i i 1 I i 1 L

llllllllllllllllillillllIilll

-

0
600 800 1000 1200 600 800 1000

Four Lepton Invariant Mass {GeV) Four Lepton Invariant Mass (GeV)

Figure 2: Four lepton invariant mass (fig 3-22, 23, 24, and 25 &om Ref. 1).

18

1200



140

120

100

80

60

40

20

[— | T T T T T T T T T T T T T T T F T T ID | L) T T T | bdodob——«

i Entries 1000
Mean 69.29 -

- RMS 12,16

- UDFLW 0.0000E +00 |

i OVFLW 0.0000E+00 |

i ; |

i 1 1 1 1 | | /i 1 1 1 ! | 1 L | 1 I 1 L 1 I 1 ] 1 | J 1 L 1 1 ]

0 20 40 60 80 100 120 140

Transverse mass of Z (GeV) from ISAJET

Figure 3: Transverse mass of the Z° (GeV/c?) from ISAJET.

19 .




60

50

40

30

20

10

T T T T T T T T T T T T T T T T T  ean T T T T1308 ]
- RMS 99.17 -
= _( ALLCHAN 988.0
i 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 I 1 1 1 1 ’J'“ r‘!_Ll rr I | 1 L 1 |
0 100 200 300 400 500 600

Pt of Higgs (GeV/c)

Figure 4a: The P (GeV/c) distribution of the Higgs.

20




20
17.5
15
12.5

O llll‘IllII[ILl‘III!lrIIIJIII\|\IJIIIIII|II!IE[III

-5 -4 -3 -2 -1 0 1 2 3 4 5
ETA of Higgs

40 £
35 &
30 E
25 F
20 &
15 &
10

I\IFr]'I!IIIJI'II
3 4 3

N_

_||l||||||IHI||||‘||||||||[|[|||||
A Sy R R R

Y of Higgs

Figure 4b: The 5 distribution of the Higgs. (¢) The rapidity (y) distribution of the Higgs.

21



L L L l L LI [

Mean I 77 7 7 T 731513
RMS 114.9 3
ALLCHAN 988.0 3

I|I_J__JJJJ_J_JJJ]JL[[[[LIIr!—rll_'—‘l_l_l-rlr‘_lll_llﬂl

100 200 300 400 500 600 700 800

Pt of Z (GeV/c)

T T T T '| T T T T 'l T T T T l T T T T !Melanl T T d 4bngl—0I1 :
RMS 1.321 1
| ALLCHAN

[N
wn
O IHIlHH||!!l|ll!FlllIlillllillll{ll!lll”ll”

L{e]
Y
N
Lot bbb tda

N ™
n
TT III!II\\lfllllllllllilllll

Tin

1 1 | | ‘ L 1 i 1 | 1 1 1 1 I | 1 ] i | 1 1 1 { { 1 1 1 1

-3 -2 —1 0 1 2
ETA of Z

(&)

Figure 5a: The Pt (GeV/c) distribution of the Z°. (b} The 5 distribution of the Z°.

22



= N W~ W,
c o o o o O

30
/70
60
50
40
30
20
10

; T T T T ; T T T T I T T T T I T T T T IMelanf T T I T T 1 56)'4

- RMS 97.717

i_ ALLCHAN 10575

g AR TN U DAY ST SO R NN S R T B B M Mt e 0 1
0 100 200 300 400 500 600

Pt of Tau

:_ T T T T T T T T T T T I T T T T IMe]a r-‘l 3 T I T T 95.3|5‘:—:

r RMS 72.367

;" ALLCHAN 988.@

; TR S T N mﬁ l—nTle,Cj{—,l,ILAAL,,,J,A,lL,,I..“.‘L.A,L“....L.._L...E

0 100 200 300 400 500 600

Pt of Rho

Figure 6: The Pr (GeV/c) distribution of the (a) 7, and (b) p.

23




T T T T | T T T T ] T T T T I T T T T T T T T IMieoln T T T T T I63483IE

60 RMS 56.52]
ALLCHAN 988.0

40 . 3

20

O|||||r\11J111|||||| 11 P s = I S W

0 40 80 120 160 200 240 280
Pt of tau Neutrino

WT VT T rrr T IMIEIGT‘ L T T 49.66 ]
80 IE RMS 48.33 3
60 £ ALLCHAN 988.0-
40 = 3
20 - E
O :I IS U SRR I T S T A SRR AR S T L [T TR (I =

0 25 50 75 100 125 150 175 200 225

Pt of neutral pion

T T T T T T T ¥ I T T T T | T T T T IMelanl T r i ) T 24'313 3
12 RMS 30.057
5 1 ALLCHAN 988.0

iJ.llJ.llll

o 20 40 60 80 100 120

Pt of Gamma

Figure 6: The Pr (GeV/c) distribution of the (¢) v, (d) 7, and (e) .

24




'_I L I LI S | [ TOTTT T | L LI | |Me| UL B |O4Bé‘6‘1]
- RMS 0.2655
36 - UDFLW  0.0000E+007
- 1 OVFLW 45.00 -
3o [ F ALLCHAN 955.0
28 - .
i i
24 - ]
20 | -
C ]
16 .
12 - .
8 -
4 F -
O L e Loy sy I B |ﬂ||-|_r|[_—||ﬁ|ﬂ|

0 0.2 0.4 0.6 0.8 1
Opening angle (rad) between tau(-) and tau(+)

Figure 7: The opening angle between the v+ and 7.

25




FlllllliJIIIIIIIIITIIIIII'IWITIIMIécln!’II|T011l55ét_ld1l_
RMS 0.2181E-01 ]

200
ALLCHAN 993.0

175

150

1_ 1 l I N ' | il

125

100

75

illl]li]llllltll

|

20

23

||I|||||||||1|{(||]1‘T'|"\||?\IT[]IIII‘IITT[‘I‘I

IEJII_]_J_ll

Ii
3
L

lII\lIIJIlI\I\I\[_A
C)O 0.01 0.02 003004005006007008009 0.1

Opening angle (rad) between gammas from pion

Figure 8a: The opening angle between the two v’s.

26




0.1 = e
I » * -
F + E P
0.09 , a
L » ) * .
0'08 ._ ” * * ’B.i x "
: . L) L4 “
0.07 LR * = X N N
[ x r N *
L . ’ - v e »
0.06 :W fﬂ * h - 15 -
: - b . Bl « "‘” - - E S "
o4 3 k4
0.05 F ; PLA "
= £l > “ L3
L “ - . & -
0.04 - 5. A ‘
- g‘ [ ” ’S " L]
L .. _'\i * v ow 3 u& : L3
O 03 I © 3 ua_. ot T %** ES ,; n
. - ¥ TP LS TR n < “
L " LA G, &3 *ouow ]
e, *"‘4-3.-.‘_ .‘” SR | ‘fr., re ]
0.02 P T wamy M aa T ony a
* I h ‘I.f)! * ,‘?1. % Cl ' w ﬂa ﬁé‘\ 4 e, Ll
[ *‘1 ,5 :_l“n“ :.q"iu’;”ﬁn ‘.'%H‘n -, iﬂ."‘m‘: £
0.01 F vy 2% " ng i v by s 7, o]
P & N e T T H g, %
Ly e e G
O'JA.”I L7 Tyt iy B W i it A it el ol BRI
-3 ~2 =1 o 1 2 3
Gammo-Gammo separation vs ETA

Figure 8b: A scatterplot of the opening angle between the two v’s versus 7.
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Figure 9: The mass of the reconstructed x° (GeV/c?) (a) for EM calorimeter cell size of Ap = A¢

= 0.05 (b) cell size An = A¢ = 0.00625. Cuts are indicated by the arrows for both plots.
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Figure 10a: The mass of the reconstructed p (GeV/c?) (a) for EM calorimeter cell size of Ay =

A¢ = 0.05 (b) cell size Ay = Ag¢ = 0.00625.
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Figure 11: Missing transverse energy (GeV/c?) (a) for the complete event (ISAJET) (b) for an

ideal detector that extends out to # = 5.(all option off) (¢) same as (b) but with all options on.
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Figure 12a: The distribution S, (GeV/c?) is plotted (the difference between the measured missing

ET and ISAJET) along with a Gaussian fit with a mean of 14.5 (GeV/c?) = SupT-
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Figure 12b: A scatter plot of measured missing Er (GeV/c?) versus missing ET obtained from

ISAJET.
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Figure 13: Transverse mass of the Z? (GeV/c?) for a detector that extends out to 5 = 5.0 that

has “perfect” cell size and has all options turned off.
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Figure 14: Ratio (measured/ISAJET) of transverse mass of the Z° for a detector that extends out

to 7 = 5.0 that has “perfect” cell size and has all options turned off.
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Figure 15a: Deviation of missing energy from that given by ISAJET.
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Figure 15b: Deviation of missing energy from that given by ISAJET same as above but with all

options turned on.
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Figure 16a: Ratio {measured/ISAJET) of transverse mass of the Z° for a detector that extends

out to n = 5.0 that has “normal” cell size and has all options turned off.
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Figure 16b: Ratio (measured/ISAJET) of transverse mass of the Z° for a detector that extends

out to 7 = 5.0 that has “normal” cell size and has all options turned on.
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